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Eighteenth International Conference on

Infrared and Millimeter Waves

6-10 September 1993

FINAL PROGRAM

OPENINO CEREMONY, PRIZE OIVING AND PLENARY LECTURE I: M.F. KIMMITr

MON AM
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The program listed in this Digest is the final conference program. A number nf changes have been made
from the preliminary program. Please disregard the preliminary program and use only the program given
here.

Morning sessions begin ot 0830 hours, Afternoon sessions begin at 1400 hours,

On Monday morning there will be a short opening ceremony at 0830 hours, followed by the presentation of
the Kenneth J Button Prize to Professor Jun-ichl Nishizowa, The plenary lecture by Dr M V Kimmitt will
then be given. On the other four days the plenary lectures will begin at 0830 hours.

Apart from Monday, Plenary Lectures are allotted 1 hour: 50 minutes for presentation and 10 minutes for
questions. Invited Keynote papers are allotted 30 minutes: 25 minutes for presentation and 5 minutes for
questions. Contributed papers are allotted 15 minutes: 12 minutes for presentation and 3 minutes for
questions.

TlIr



CONFERENCE ORGANISATION:

This Program has been organised through the efforts of the following individuals:

General Chairman: Kenneth ) Button
Conference Chairman: Terence J Parker
Program Chairman: James R Birch
Technical Exhibit: Thomas Dumelow
Digest Editors: James R Birch and Terence J Parker
Proceedings (Journal) Editor: Kenneth J Button

LOCAL ORGANISING COMMITTEE:

T J Parker (Essex) (Chairman)
J R Birch (NPL)
T Dumelow (Essex)
M F Kimmitt (Essex)
S R P Smith (Essex)
D R Tilley (Essex)

PROGRAM COMMITTEE:

J R Birch (NPL) (Chairman)
D V Bartlett (JET Joint Undertaking)
M F Kimmitt (Essex)
D H Martin (QMW)
G Mourier (Thomson Tubes Blectroniques)
T J Parker (Essex)
J Yarwood (Durham)
G Zhizhin (Troitzk)

PROGRAM COUNCIL FOR THE SERIES

James C Wiltse, Georgia Tech., Atlanta
Michael von Ortenberg, Humboldt University of Berlin
Kenneth J Button, Satellite Beach, Florida
James R Birch (NPL)
Koji Mizuno, Tohoku University, Sendal
Nicholas Fourikis, Defence Science Org., Salisbury
T J Parker, University of Essex, Colchester
David B Rutledge, California Institute of Technology, Pasadena
Richard J Temkin, Massachusetts Institute of Technology, Cambridge
Alexiy Vertly, Institute of Radiophysics, Kharkov
Liquan He, Southeast University, Nanjing
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FOREWARD

The Eighteenth International Conference on Infrared and Millimeter Waves is held
from September 6th to September 10th, 1993, at the University of Essex in Colchester,
UK. The scope of the Conference covers progress in all areas of infrared and
millimeter wave science and technology, and the large number of contributions
(more than 300) received from more than 25 countries demonstrates the importance
of the field and the need for the Conference.

The Local Organising Committee and the Program Committv'i would like tc take this
opportunity to thank all authors whose high quality work has contributed to the
success of thib Conference.

The organisation of the Conference would not have been possible without the
generous sponsorship of the following organisations:

SPIE - The International Society for Optical Engineering
The University of Essex
The Association of British Spectroscopists

European Office of the United States Army

United States Air Force European Office of Aerospace Research and Development

QMC Instruments Ltd
The Optical Group of the Institute of Physics

The generous support of commercial organisations and other institutions which have
provided financial support is also gratefully acknowledged, and the names of these
organisations are listed elsewhere in the Digest.

We also wish to thank the University of Essex for providing the infrastructure and
facilities which were essential for organising this conference.

T J Parker
Chairman of the Local Organising Committee
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TECHNICAL EXHIBIT

The Technical Exhibit will be held in Room LTB 4 which is on the Ground Floor of
the Lecture Theatre Block to the right of the Foyer. The Tet;hr..ci! .xhbit will be held
for two full days (Tuesday, September 7th, and Wednesday, 4 ptember Sth).

We wish to express our thanks to the companies and organisations listed below which
have expressed their interest in taking part at the time of going to press.

Thomas Dumelow
Technical Exhibit Manager.

A B Millimetre, Paris, France

Bruker Spectrospin Ltd, Coventry, UK

Cryophysics Ltd, Witney, UK

Diversified Optical Ltd, Ipswich, UK

Edinburgh Instruments Ltd, Edinburgh. UK

Granta Electronics, Cambridge, UK

Graseby-Specac Ltd, Orpington, UK

Instruments SA (UK) Ltd, Stanmore, UK

Infrared Laboratories Inc, Tucson, Arizona, USA

Ontar Corporation, Brookline, Mass., USA

QMC Instruments Ltd, London, UK

Taylor and Francis Ltd, Basingstoke, UK
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CONFERENCE PUBLICATIONS

Conference Digest

The Conference Digest for the Eigteenth International Conference again attests to the
strength of the field of infrared and millimeter waves.

The Digest is a convenient, timely reference in the field of infrared and millimeter
waves, Copies of the Digest may be puirchased from SPIE at the address given on the
title page. Papers in the Digest may be referred to in journal articles by citing the SPIE
Volume Number. Many libraries throughout the world acquire SPIE publications for
their collections. For this reason a paper contributed to the Digest represents an
important research contribution.

The Digest Editors would especially like to thank Mrs Barbara Hopkins and Mr G D

King for their valuable assistance during the preparation of this Digest.

The Proceedings.

Conference delegates are encouraged to submit a full length manuscript for
publication in the monthly journal "International Journal of Infrared and Millimeter
Waves". Papers published in this journal by conference delegates constitute the
proceeding8 of the conference.

Authors must prepare final manuscripts on camera-ready templates (available from K
J Button) to save time and expense, There is no page charge and there is no limit on
the length of your manuscript, Your manuscript will be published in about eight
weeks (no deadline). Manuscripts may be sent to K J Button at the address below at
any time, before or after the Conference. Those who cannot attend the Conference
this year are urged to send their manuscript for publication in the Proceedings
anyway. We may miss seeing you, but we do not want to miss the chance of learning
about your work.

Please send your manuscripts to:

Kenneth J Button
Box 372455
Satellite Beach
Florida 32937-0455
USA

Fax: (407) 777 7293
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Nineteenth International Conference on Infrared and Millimeter Waves.

The next conference in this series, the Nineteenth International Conference on
Infrared and Millimeter Waves, will be held in Sendal, Japan, from October 17th to
21st, 1994. Professor Jun-ichi Nishizawa of Tohoku University wiK] h-.4 the conference
chairman. His address is:

Professor Jun-ichi Nishizawa
Research Institute of Electrical Communication
Tohoku University
2-1-1 Katahira
Aoba-ku
Sendal 980
Japan

Ix



Kenneth J Button Prize

On the occasion of the 15th International Conference on Infrared and Millimeter
Waves a prize was initiated by the Program Council "to be awarded for outstanding
contributions to the field of infrared and millimeter waves". It was later agreed,
following a suggestion by the chairman of the 1991 conference, to formally name the
prize the "Kenneth J Button Prize" in recognition of Professor Kenneth J Button's
outstanding contributions to the Infrared and Millimeter Wave Community, both as
a scientist and as the initiator and driving force of this series of conferences.

The 1993 prize committee consists of:

K J Button, Satellite Beach, Florida, USA
M von Ortenberg, Humboldt University of Berlin, Berlin, Germany
D H Martin, Queen Mary and Westfield College, London, UK
T J Parker, University of Essex, Colchester, UK
J R Birch, National Physical Laboratory, Teddington, UK
R J Temkin, MIT, Cambridge, Mass, USA
I C Wiltse, Georgia Tech Research Institute, USA
K Mizuno, Tohoku University, Sendal, Japan
K Sakai, Kobe, Japan

The 1993 Kenneth J Button Prize is awarded to Professor Jun-ichi Nishizawa, Tohoku
University, Sendal, Japan.

Please note that the Prize will be presented at the opening ceremony on Monday,
September 6, 1993, and not as previously announced,

T J Parker
Chairman, 1993 Kenneth J Button Prize Committee.
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Kenneth J Button Prize

awarded to

Professor Jun-ichi Nishizawa

The Kenneth J Button Prize for 1993 is awarded to Professor Jun-ichi Nishizawa for
outstanding contributions to the field of Infrared and Millimeter Waves. Professor
Nishizawa has made major contributions throughout his career, not only by
achieving a truly formidable range of outstanding scientific results, but also by
stimulating the activity of our community through the organisation of international
conferences.

During his career Professor Nishizawa has been credited with many notable
inventions. These have included: p-i-n diodes and p-n-i-p (n-p-i-n) transistors in co-
op eration with p-i-n photo diodes (1950), ion implantation (1950), avalanche photo
diodes (1952), semiconductor injection lasers (1957), solid state focusing optical fibres
(1964), and the transit time effect negative-resistance diode (1954), including the use of
avalanche and tunnel injection (1958), hyper abrupt variable capacitance diodes (1959),
semiconductor inductance (1957), the static inductance transistor (SIT) (1950, 1971),
etc.. He is currently carrying out research specialising in the development of static
induction transistors (to operate at higher frequencies and higher power), the high
speed thyristor, the high speed low power dissipation integrated circuit and a growth
technique for I1-V compound semiconductors. The latter Involves a temperature
difference method under controlled vapour pressure (TDM-CVP) which gives rise to
high efficiency LEDs. He is also researching long life laser diodes based on perfect
silicon crystal technology obtained by lattice constant compensation. Professor
Nishizawa also originated electro-epitaxy (1955) and photo-epitaxy (1961). He
discovered the avalanche effect in semiconductors and explained the backward
character of the p-n junction by this effect (1953).

Presentation of the Prize.

The Prize will be presented at the opening ceremony which begins at 08.30 on
Monday, September 6, 1993, Please note that this is not as previously announced,
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NPLE
National Physlcal Laboratory

MEASUREMENT SERVICES AND RESEARCH FACILITIES
AT NEAR-MILLIMETRE AND INFRARED WAVELENGTHS

The National Physical Laboratory is the United Kingdom's centre for
measurement standards. In recent years the Division of Electrical
Science of NPL has pioneered many measurement techniques and
applications at wavelengths from several millimetres to those of the
thermal infrared.

It can make available its measurement services, research facilities and
general oonsultancy in this spectral region. The research programme of
the Division includes:

a spectroscopic techniques for the characterisation of the optical anL
dielectric properties of materials, components and devices at
temperatures from 4.2 to 1300 K

, radiometric techniques for emissivity studies

* spectroscopic techniques for the determination of hemispherical
transmittance and reflectance

* power, frequency and spectral calibrations

a development of thin film NbN and YBCO Josephson junctions as high
harmonic mixers, and of other devices for superconducting electronics

Facilities include:

* a range of Fourier transform spectrometers

* high power optically pumped lasers

9 large area clean room for thin film production and patterning

* system design, construction and calibration

We can supply thin superconducting films of Nb, NbN and YBCO on various
substrates.

If you have a measurement, calibration or application problem, please
contact J.R.Birch at the conference or at:

Division of Electrical Science, National Physical Laboratory
Teddington, Middlesex TWll OLW, UK
Tel: 081 943 6784 Fax: 081 943 6098

The Natiendi I1hyaledl [,nboratory I. N llaxecutive Agency of the IDepnrtmiet of Tmi-de' and Induitry
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SESSION P

PLENARY LECTURES

P.1 SUBMILLIMETRE WAVES - THE EARLY YEARS - M.F. Kimmitt, Department of

Physics, University of Essex, Colchester C04 3SQ, U.K.
P.2 ROCKET MEASUREMENT OF THE SUBMILLIMETER COSMIC BACKGROUND

SPECTRUM - H.P. Gush, E.H. Wishnow and M. Halpern, Department of Physics, U.B.C.
Vancouver, B.C. Canada, V6TIZI.

P.3 PROGRESS IN DEVELOPMENT OF HIGH POWER GYROTRONS - M. Thumm*,
Kernforschungszentrum Karlsruhe, Institut fUr Technische Physik, *also Universitlt
Karlsruhe, Institut fUr H$chstfrequenztechnik und Electronik, D-7500 Karlsruhe 1,
Germany.

P.4 FAR INFRARED SPECTROSCOPY OF MANUFACTURED SOLIDS - D.R, Tilley,
Department of Physics, University of Essex, Wivenhoe Park, Colchester C04 3SQ, U.K.

P.5 CRITICAL TECHNOLOGIES FOR ATMOSPHERIC COMPOSITION
MEASUREMENTS BY MICROWAVE LIMB SOUNDING - G.E. Peckham and R.A.
Suttle, Heriot-Watt University, Edinburgh, Scotland.

PA POTENTIAL OF MILLIMETRE/SUB-MILLIMETRE HETERODYNE INSTRUMENTS
TO SOUND ATMOSPHERIC COMPOSITION - B.J. Kerridge, Rutherford Appleton
Laboratory, Chilterm, Didcot, Oxon, OX 1 OQX, UK.

xIv



SESSION MI

Monday AM FEL - I September 6

MIJl THE ENEA COMPACT MILLIMETRE WAVE FEL (invited Keynote) - A.Doria,
G.P.Gallerano, E.Giovenale, M.F.Kimmitt, G.Messina and A.Renlerl. ENBA, Area INN,
Dipartimento Sviluppo Tecnologie di Punta, P.O. Box 65, 00044 Frascati, (Rome) Italy.

MK.2 STATUS OF THE DESIGN OF THE 200 0Hz FOM-FUSION-FEM - A.G.A.Verhoeven,
W.A.Bongers, B.S.Q.Elzendoorn, AM~van Ingen, P.Manintveld, A. Tulupov, M.J. van der
Wiel and W.H. Urbanus, FOM-Instltuut voor Plasmafysica, 'Rinhulzen', Association
EURATOM-FOM, P.O. Box 1207, 3430 BE Nicuwegein, The Netherlands; V.L.Bratman,
G.G.Denisov, ANV. Savilov and M.Yu. Shmelyov, Institute of Applied Physics, Ulyanova
Ulitsa 46, Nlzhni Novgorod, Russia, H.-U.Nickel, and M.Thumm, IHE Universit~t
Karlsruhe and ITP Kernforschungszentrum Karlsruhe, Germany; W.Kasparek,
JLPretterebner and D.Wagner, Institut fur Plasmaforschung, Stuttgart University, Germany;
C. Shanz and M, Caplan, Lawrence Livermore National Laboratory, Livermore, CA, U.S.A.

M1.3 A COMPACT RELATIVISTIC ELECTRON BEAM SOURCE FOR GENERATION OF
FAR - INFRARED RADIATION, C.R,Jones and J,.MDutta. North Carolina Central
University, Durham, USA,

MIA4 DESIGN OF A TUNABLE 4-MW FREE ELECTRON MASER FOR HEATING FUSION
PLASMAS - M.Caplan, G. Kamin, C.C.Shang and W. Lindquist, Lawrence Livermore
National Laboratory, P.O. Box_ 808, L-637, Livermore, CA 94551, USA.

MIJ ULTRA-SHORT PULSES OF COHERENT MILLIMETER-WAVE RADIATION FROM
A PREB (NCHED FEL - G.P.LeSage, P.O. Davis, S. Fochs, F.V. Hartemann,
D.B.McDcrmott and N.C.Luhmann Jr, Department of Electrical Engineering, University of
California, Los Angeles, CA 90024, USA; S.C. Hartman, S. Park, R.S. Zhang and
C.Pellegrini, Department of Physics, University of California, Los Angeles, CA 90024,
USA.

M1.6 OROFEMITRON - THE NEW TYPE OF SMITH-PURCELL AMPLIFIERS,- Yuri A.
Romantsov, Radio Astronomy Institute of Ukrainian Acad. of Sc., Department of
Microwave Electronics, Kharkov, 310002, Ukraine.

M1.7 MICROWAVE OSCILLATOR - THE OROITRON WITH THE DC MAGNETIC
NONUNIFORMITY - A.Shmat'ko and E. Odarenko, Kharkov State University,
Department of Radiophysics, Freedom Square 4, 310077 Kharkov, Ukraine.

M1.8 STUf7 -, :4) DEVELOPMENT OF SUB MM RANGE VACUUM SOURCES IN THE
INST1 7'JTE OF RADIOPHYSICS AND ELECTRONICS OF UKRAINIAN ACADEMY
OF SCIENCES - V.D. Yeremka, G.Ya.Levin and A.Ya.Uslkov, Inst. of Radiophysics and
Electronics of Ukrainian Academy of Sciences, 12 Acad. Proskura st., Kharkov, 310085,
Ukraine,
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SESSION M2

Monday AM DETECTORS AND SOURCES - I September 6

M2.1 OPTIMIZATION OF FIR PHOTODETECTORS FOR BOTH LOW - AND HIGH-

BACKGROUND OPERATION - S.E.Church, A.G. Murray, M.J.Griffin and P.A.R. Ade,

Department of Physics, Queen Mary and Westfield College, Mile End Road, London El

4NS, UK.

M2.2 BIB PHOTODETECTORS BASED ON ANTIMONY DOPED SILICON- G.Sirmain,

S.Pasquier, C.Mdny, P. Etibve*, W. Knap, P. Adet*, N. Fabre**, A. Murray***, M.

Griffin*** and J. Ldotin, Laboratoire de Physique des Solides, SNCMP-INSA, Complexe

Scientifique de Rangueil, 31077 Toulouse-Cedex, France; *Tekelec Microwave, 91953 Les
Ulis, France; **LAAS, 7 av. du Colonel Roche, 31077 Toulouse-Cedex, France;
***_QMW, Mile End Road, London El 4NS, UK, _

M2.3 CHARACTERISTICS AND PERFORMANCE OF Ge:Ga FAR-INFRARED

PHOTOCONDUCTORS FOR SPACE APPLICATIONS - N. Hiromoto, M.Fujiwara,

T.Itabe, H. Shibai* and H, Okuda*, Communications Research Laboratory, Koganei,

Tokyo 184, Japan; *Institute Space Astronaut. Sci,, Sagamihara, Kanagawa 229, Japan.

M2.4 EFFECTS OF IONISING RADIATION IN Ge:Ga AND Ge:Be FAR-INFRARED

PHOTOCONDUCTORS - M.CPrice, S.E.Church, M.J.Oriffin and P.A.R. Ade,

Department of Physics, Queen Mary and Westfield College, Mile End Road, London El

4NS.
M2.5 THE NOISE AND OPTIMUM OPERATING TEMPERATURE OF HIGH Tc

SUPERCONDUCTING INFRARED BOLOMETER - Chen Juxin, Shi Baoan, Wu Rujia,

Gong Shuxing, Shanghai Inst. of Technical Physics, Shanghai 200083, PRC, Yang

Caibing, Cao Xiaoneng, Institute of Electronics, Beijing 100080, PRC, Zhang Yinzi and Li
lin, Institute of Physics, Beijing 100080, PRC.

M2.6 EXCITONIC DETECTORS OF INFRARED AND SUBMILLIMETER WAVES -

G.K.Vlasov, D.N.Vylegzhanin and E.I.Chizhikova, Center for Program Studies, Russian

Academy of Sciences, SU-l 17810 Moscow, Russia.

M2.7 NEW MICROWAVE DETECTOR - S.Anontas and A.Sugedells, Semiconductor Physics
Institute, 2600 Vilnius, Lithuania.

M2.8 NEW HOT-CARRIER EFFECTS IN SUBMICRON STRUCTURES FOR INFRARED

AND MILLIMETER WAVE RECEIVERS - V.B.Yurchenko, Kharkov Polytechnic

Institute, Dept. Materials for Electronics and Solar Cells, 21 Frunze St., Kharkov 310002,

Ukraine,

xvi



SESSION M3

Monday AM GAS LASERS - I September 6

M3.1 HIGH POWER TUNABLE 20 atrmi C02-LASERS AND THEIR OPFIRL APPLICATIONS

(Invited Keynote) - W.Schatz and K.F.Renk, Institut fUr Angewandte Physik, UniversitlIt
Regensburg, W-8400 Regensburg, Germany.

M3.2 MEASUREMENT OF POWER AND ENERGY - D.HMartin, Department of Physics, Queen
Mary and Westfield College, Mile End Road, London El 4NS, UK.

M3.3 FAR INFRARED LASER LINES FROM CH 3OH AND ISOTOPES: A REVIEW -

S.CZerbetto and E.C.C.Vasconcellos, Instituto do Ffsica, "Glob Wataghin", Depto. Electr6nica
QuAntica, Universidade Estadual do Campinas - Cx.P.: 6165 13083.970, Campinas, SP, Brazil.

M3.4 NEW FIR LASER LINES FROM OPTICALLY PUMPED C2H3F, C2H3CI, C2H3CN,

C2H2F2, C21-15F AND CF20 - P.B. Davies, Yuyan Liu, Zhuan Lui*, Dept. of Chemistry,

University of Cambridge, Lensfield Road, Cambridge CB2 IEW, UK; *Permanent Address:
Wuhan Institute of Physics, the Chinese Academy of Sciences, Wuhan 43007 1, P.,R. China.

M3.5 IDENTIFICATION OF SUBMILLIMETER CD20 LASER LINES - S.F.Dyubko and

S.V.Syrota, Dept. of Quantum Radiophysics, Kharkov State University, Ukraine.
M3.6 A TABLE OF THE ABSORPTION STRONG LINES OF FORMIC ACID WHICH ARE

COINCIDED WITH THE FIR LASERS FREQUENCIES - S.F.Dyubko and S.V.Syrota, Dept.
of Quantum Radiophysics, Kharkov State University, Ukraine, 310077.

M3.7 TIME DEPENDENT SIMULATION OF OPTICALLY PUMPED FIR LASER FOR
ARBITRARY POLARISATION CONFIGURATIONS - V.A.Batanov, A.O.Radkevich and
A.L.Telyatnikov, Inst. of Physics and Technology, Krasikova 25A, Moscow, Russia,

M3,8 THEORETICAL RESEARCH AND DISCUSSION OF DYNAMICAL STATES OF

OPTICALLY PUMPED SUBMILLIMETER LASER - Luo Liguol Nie Dezhen t , Chen Jishu 2

and Su Jinwen 3, IDepartment of Optics, Shandong University, Jinan, Shandong, 250100, P.R.
China; 2Department of Physics, Ningbo University, Ningbo, Zhejiang, 315211, P.R, China;
3National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics, Academia
Sinica, Shanghai, 200083, P.R. China.

M3.9 EXPERIMENTAL RESEARCH OF PULSATION AND CHAOS IN OPTICALLY PUMPED
SUBMILLIMETER LASER - Luo Liguol, Chen Jishu 2 and Su Jlnwen 3, IDepartment of
Optics, Shandong University, Jinan, Shandong, 250100, PR. China; 2Department of Physics,
Ningbo University, Ningbo, Zhejiang, 315211, P.R. China; 3National Laboratory for Infrared
Physics, Shanghai Institute of Technical Physics, Academia Sinica., Shanghai, 200083, P.R.

China.

XVII



SESSION M4

Monday AM SPECTROSCOPY - I September 6

M4.1 EXPERIMENTAL STUDIES WITH OPEN RESONATORS ON FREQUENCY

DEPENDENT DIELECTRIC LOSS AT MM WAVELENGTHS (Invited Keynote) -

V.V.Parshin, Applied Physics Institute, Russian Academy of Sciences, 603600, Nizhni

Novgorod, Russia, R.Heidinger and G.Link, Kernforschungszentrum, D-7500 Karlsruhe 1,

Germany.

M4.2 DIELECTRIC LOSS MEASUREMENTS BETWEEN 25-300 K WITH A HEMISPHERICAL

FABRY-PEROT RESONATOR - RHeidinger and G.Link, Kernforschungszentrum Karlsruhe,

Association KfK-Euratom Institut fUr Materialforschung, Postfach 3640, D-76021 Karlsruhe,

F.R.G,

M4.3 MONOCHROMATIC SUBMILLIMETER SPECTROMETRY IN STANDARDS AND

MATERIAL CHARACTERISATION - R.Brazis, A.Namajunas, V.Gaidelis, L.Safonova and

S.Bumellene, Semiconductor Physics Institute, A. Gostauto 11, Vilnius 2600, Lithuania.

M4,4 PROPERTIES OF MATERIALS FOR PRACTICAL USE AT THE MM AND SUBMM

WAVELENGTHS - V.V.Meriakri and E.E,Chigrai, Institute of Radioengineering and

. Electronics, Russian Academy of Sciences, Frjazino, Moscow region 141120, Russia.

M4.5 ON THE MEASUREMENT OF THE COMPLEX DIELECTRIC CONSTANT OF THE

MEDIUM - Yu Rong and Xingguo Li, Dept. of Electronic Engineering, East China Institute of

Technology, Nanjing, P.O. Code 210014, P.R. China.

M4.6 BIREFRINGENCE AND DICHROISM IN MAGNETIC FLUIDS, INDUCED BY

MAGNETIC FIELD, IN FREQUENCY RANGE 36GHz-600 GHz - A.V,Semenov and

E.A.Vinogradov, Submillimeter-Range Physics Laboratory, General Physics Institute, Russian

Academy of Science, 117942 Moscow, Russia,

M4.7 MM-WAVE DIELECTRIC MEASUREMENTS WITH AN ELECTRIC-FIELD CROSS-

CORRELATION FOURIER TRANSFORM SPECTROMETER - Ding Hanyi and Zhang

Guangzhao, Electronics Dept., Zhonsshan University, Guangzhou 510275, P.R. China.

M4.8 TWO-FREQUENCY QUASI-OPTICAL RADIOSPECTROMETER FOR SUBSTANCE

INVESTIGATIONS - A.A.Vertiy, I.V Ivanchenko and N.A.Popenko, Institute of Radiophysics

and Electronics, Academy of Sciences of the Ukraine, 310085 Kharkov, Ukraine.

M4.9 DIELECTRIC LOSSES IN GASES UNDER IONISING RADIATION - J.Molld, A.Ibarra and

E.R.Hodgson, Inst. Investigacidn Bdsica. CIEMAT, Ed. 2. Av. Complutense, 22. E-28040

Madrid, Spain.
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M4.10 DEMONSTRATION OF RESONANTLY ENHANCED DEGENERATE FOUR-WAVE
MIXING OF MILLIMETER WAVES IN GAS - N.A.Bogatov, M.S.Gitlin, A.G.Litvak and
A.G.Luchinin, Institute of Applied Physics, Russian Academy of Sciences, 46 Ulyanov Str.,

603600 Nizhny Novgorod, Russia; G.S. Nusinovich, Laboratory for Plasma Research,
University of Maryland, College Park, Maryland 20742, USA.

M4.11 PRESSURE BROADENING OF S02 BETWEEN 90 K AND 600 K - J.M.Dutta*, T.M.

Goyette**, F.C. DeLucia** and C.R. Jones*, *Department of Physics, North Carolina Central

University, Durham, NC, USA, **Department of Physics, The Ohio State University,

Columbus, OH, USA.
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MS.I SMITH PURCELL RADIATION IN THE RELATIVISTIC LIMIT (invited Keynote) - JE.
Walsh, Department of Physics and Astronomy, Dartmouth College, 6127 Wilder
Laboratory, Hanover, N.H. 03755-3528, USA.

M5.2 THE ANALYSIS OF ELECTROMAGNETIC WAVE AMPLIFICATION IN QUASI-

OPTICAL WAVEGUIDE WITH ELECTRON BEAM (SELECTRON) - N.L.Romashin,
A.I, Kleev* and V.A. Solntsev**, Institute of Radioengineering and Electronics, Russian
Academy of Sciences, Marx av, 18, Moscow 103907, Russia; *P.LKapitza Institute for
Physical Problems, Russian Academy of Sciences, ul. Kosygina 2, Moscow 117334, Russia;
**MIEM, B.Vuzovsky, 3/12, Moscow 109028, Russia.

MS.3 THE INFLUENCE OF e-BEAM PHASE SPACE ON FEL PERFORMANCE - Zili Weng
and Yijin Shi, Institute of Atomic Energy, P.O. Box 275018) 102413 Beijing, P.R. China.

M5.4 NON-LINEAR THEORY OF TWO-STREAM SUPERHETERODYNE FREE

ELECTRON LASERS - V.V.Kulish, S.A.Kuleshov and A.VLysenko. Sumy Physical-
Technology Institute, 2 Rymski-Korsakov St., Sumy 244007, Ukraine,

M5.5 ENTROPYLIKE QUANTITY OF THE EQUILIBRIUM ELECTRONS IN A
COLLECTIVE FREE-ELECTRON LASER - Shi-Chang Zhang, Qing-Xiang Liu and Yong

Xu, Southwest Jiaotong University, Dept. of Applied Physics, Chengdu, Sichuan 610031,
P.R. China.

M5.6 CHERENKOV RADIATION FROM A FINITE EMISSION LENGTH - MIkezawa,
Institute for Scientific MeasurementsTohoku University, Sendai 980, Japan•

MS.7 OBSERVATION OF COHERENT MILLIMETER WAVE RADIATION FROM AN
INTENSE ELECTRON BUNCH FOR BEAM DIAGNOSTICS - Juzo Ohkuma, Shuichi

Okuda, Toichi Okada and Kiyomi Sakai*, Radiation Laboratory, The Institute of Scientific
and Industrial Research, Osaka University, Mihogaoka, lbaraki, Osaka 567, Japan;

*Communications Research Laboratory, Kansai Advanced Research Center, lwaoka,
Nishiku, Kobe 651-24, Japan,

M5.8 EXPERIMENTAL INVESTIGATIONS OF AN EXTERNAL FEEDBACK SYSTEM FOR
WAVELENGTH SELECTION OF HIGH POWER MICROWAVE RADIATION IN A
FREE ELECTRON MASER REGIME - V.A.Bogachenkov, V.APapadichev,
I.V.Sinilschikova and O.A.Smith, P,N.Lebedev Physical Institute, Moscow 117924, Russia.

M5.9 THE MAGNETIC FIELD PROFILE AND e-BEAM TRANSPORT IN THE DOUBLE
HELIX LINEARLY POLARIZED WIGGLER - Hu Jianpin, Wang Pingshan, Hu Kesong,
Chen Yutao, Southwest Institute of Applied Electronics, P.O. Box 523, No,65, Chengdu,
Sichuan, P.R, China,.
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M1.10 INVESTIGATION OF DOUBLE RELATIVISTIC ELECTRON BEAMS EM-FEL - Yang
Ziqiang, Liang Zheng, Li Jiayin, Zhang Bin, Wu Tianqiang, Ma Wenduo, Deng Tianquan,
Hu SaoXian, Chen Xinyu, High Energy Electronic Research Institute, University of
Electronic Science and Technology of China, Chengdu 610054, Sichuan, P.R. China.

MS.11 THE DESIGN WITH THE STAGGED LOOPS ON THE ENTRANCE REGION OF THE
BILIFAR HELIED LINES WIGGLER - Hu Jianpin, Hu Kesong, Huang Sunren, Cheng
Yutao, Southwest Institute of Applied Electronics, P.O. Box 523, No.65, Chengdu, Sichuan,
P,R. China,

MS.12 STAGGED LOOPS LINEARLY POLARISED WIGGLER - Hu Jianpin, Cheng Yutao, Hu
Shuzhen, Liu X; Southwest Institute of Applied Electronics, P.O. Box 523, No,65,
Chensdu, Sichuatk, - -. China.
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M6.1 A SUB-MILLIMETRE WAVE SIS RECEIVER - B.N. Eilison+, S.M.X. Claude+, A.
Jones+, D.N. Matheson+, L.T. Little* and S.R. Davies*, +Space Science Department,
Rutherford Appleton Laboratory, Didcot, Oxon, OXI 1 OQX; *Electronic Engineering
Laboratory, University of Kent at Canterbury, Canterbury, Kent, CT2 7NT, UK.

M6.2 HIGH SPEED HOT-ELECTRON SUPERCONDUCTING BOLOMETER -
G.N.Gol'tsman and E.M.ershenzon, Moscow State Pedagogical University, 1 M.
PirogovskaJa Str., Moscow 119435, Russia.

M6.3 PICOSECOND DETECTION OF INFRARED RADIATION WITH YBa2 CU3OT7. THIN
FILMS - M.Danerud*, M. Zorin#, M.Lindgrentt, V. Trifonov#, B, Karasik#, E.M,

Gershenzon#, G.N, Gol'tsman# and D. Winkler*, *Department of Physics, ttDepanment of
Optoelectronics and Electrical Measurements, Chalmers University of Technology, S-412

96 Gdteborg, Sweden; #Department of Physics, Moscow State Pedagogical University, 1
Malaya PirogovskaJa, Moscow 119435, Russia.

M6.4 NORMAL STATE YBA2Cu3O 7. FILMS: A NEW FAST DETECTOR FOR FAR

INFRARED LASER RADIATION - S, Zeuner, PG. Huggard, K. Goller, H. Lengfellner
and W. Pretd, Institut ftlr Angewandte Physik, Universitat Regensburg, 93040 Regensburg,
Germany,

M6.5 TRANSVERSE MIR FAST RESPONSE IN PbSe FILMS - S.Marchetti and RSimili,
IFAM-CNR, via del giiardino 7, 56100 Pisa, Italy,

M6.6 A MINIATURIZED BOLOMETER ARRAY FOR FIR LASER SPECTROSCOPY -
P,T.Lang*, K.F.Mast*, K.F. Renk** and W. Schatz**, *MPI fUr Plasmaphysik,
EURATOM Association, W-8046 Garching; **Institut fUr Angewandte Physik,
UniversitM Regensburg, W-8400 Regensburg, Germany,

M6.7 NANOSECOND RESPONSE TIME DETECTORS FOR MILLIMETRE WAVE FELS -
M.F.Kimmitt, A. Doria*, G,P. Gallerano* and E, Giovenale*, Department of Physics,
University of Essex, Colchester C04 3SQ, UK; *Dipartimento Sviluppo Tecnologie di
Punta, ENEA, P0 Box 65-00044, Frascati, Italy,

M6.8 PHYSICAL GROUNDS OF HIGH-SENSITIVE DETECTION OF IR RADIATION IN
THE CRYSTAL AT ROOM TEMPERATURE - G.K.Vlasov, N.A.Dolgikh and
E,I.Chizhikova, Center of Program Studies, Russian Academy of Sciences, SU-1 17810

Moscow, Russia
M6.9 PBZT INFRARED MATERIAL AND DETECTOR - Wu Ping* and Kang Lin**,

*Department of Physics, Nanjing Aeronautical Institute, 210016 Nanjing, P.R. China;
**Deparment of Information Physics, Nanjing University, 210008 Nanjing, P,R. China.
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M6.10 SEMI-CHAOTIC PULSE EFFECTS IN SELF-MODULATING GUNN OSCILLATORS -
D.A. Robertson,* G.M.Smith*, CG.Lesurf*, N.R. Couch** and M.J. Kcarney**,
*Department of Physics, St. Andrews University, North Haugh, 'St. Andrews, Fife, KY 16

9SS, Scotland; **GEC-Marconi Ltd., Hirst Research Centre, East Lane, Wembley,

Middx., HA9 7PP, UK,

M6.11 BACKWARD WAVE TUBE - SOURCES OF MM CHAOTIC OSCILLATION -

K.A.Lukin and V.A.Rakityansky, Institute of Radiophysics and Electronics of the
Academy of Sciences of Ukraine, 12 Proskura st., Kharkov 310085, Ukraine,
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SESION M7

-Monday PM GAS LASERS - II September 6

M7.1 A DUAL CHANNEL OPTICALLY PUMPED FIR LASER SYSTEM FOR PLASMA
DIAGNOSTICS - B.W.Davis and R.S.Thomas, Edinburgh Instruments Ltd., Riccarton,
Edinburgh, EH14 4AP, UK.

M7.2 IMPROVEMENTS OF THE CHARACTERISTICS OF A HIGH-POWER OPTICALLY-
PUMPED FAR-INFRARED LASER AND ITS APPLICATION - T.Hori, N.Hlromoto and A.
Yamamoto*, Communications Research Laboratory, 4-2-1 Nukui-kita, Koganei, Tokyo 184,
Japan; *National Space Development Agency of Japan, 1-29-6 Hammamatsu-cho, Minato-ku,
Tokyo 105, Japan.-

M7.3 OPFIRL INVESTIGATION OF AMMONIA - W.Schatz and K.F.Renk, Institut fur
Angewandte Physik, Universit~t Regensburg, W-8400 Regensburg, Germany.

M7.4 SYNCHRONIZATION EFFECTS IN BROADBAND FIR RAMAN SCATTERING IN NH3 -

S.Marchettl and RSimili, IFAM-CNR, Via del glardino 7, 56100, Plisa, Italy,
M7.5 DENSITY-MATRIX MODELLING OF THREE-PHOTON I+I+I(UV+IR+UV)

RESONANCE IONIZATION OF IRON - A.L,Telyamnikov*, O,R. Jones and H.H.Telle,
Physics Department, University College of Swansea, Singleton Park, Swansea SA2 8PP,

Wales, UK; *Present address: Institute of Physics and Technology of Russian Academy of
Sciences, Krasikova 25A, Moscow, Russia, 117218.

M7.6 TUNING AND SPECTRA FEATURES OF CONTINUOUSLY TUNABLE CH 3F RAMAN

LASER - V.A.Batanov, A,O.Radkevich and A,L,Talyatnikov, Institute of Physics and
Technology of Russian Academy of Sciences, Krasikova 25A, Moscow, Russia, 117218.

M7.7 NEW APPROACH FOR NUMERICAL SIMULATION OF THE NON-STEADY-STATE
INFRARED LASER BEAM STRUCTURE - LVYurchenko, Institute of Radiophysics and
Electronics of the Academy of Sciences of Ukraine, 12 Proskura st,, Kharkov 310085, Ukraine.

M7.8 OPTIMUM PUMP BEAM PROFILING IN A RAMAN LASER - V.A.Batanov, V.S.Petriv and
A.O,Radkevich, Institute of Physics and Technology of the Russian Academy of Sciences,
117218 Moscow, Krasikova 25A, Russia.

M7.9 DEPOLARIZATION OF OUTPUT LASER RADIATION IN HCN LASER - Yu.Ye.Kamenev,
YeMKulashov, VP.Radionov and A,A.Fllimonova, Institute of Radiophysics and Electronics
of Academy of Sciences of Ukraine, 12 Acad. Proscura st., Kharkov 310085, Ukraine.
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